The Lower Silesia area in SW Poland is characterized by a geological structure that is conducive to mining activity. The exploitation of rock raw materials plays an important role in this sector of the economy. By the end of 2017, there were in total approximately 400 current concessions for the exploitation of rock raw materials in the analysed area (Polish Geological Institute, MIDAS database-Management and Protection System of Polish Mineral Resources). The conducted mining activity results in waste, which in the greatest amount occurs in the process of obtaining crushed road and construction aggregates, natural aggregates, carbonate raw materials for the cement and lime industry, as well as stone elements for construction and road engineering. At the end of 2016, the mining plants accumulated 26,569,600 Mg of waste. As part of the European Regions Toward Circular Economy (CircE) project, research was conducted on the volume and composition of the mining waste of rock raw materials in the years 2010-2016 within Lower Silesia. This research used the methods of statistical, descriptive and spatial analysis to identify mining plants with the highest potential for using their wastes. In the course of this study, 6 mining plants with the highest potential of using their waste for industrial production purposes were selected. In order to objectively select these plants, the methodology of qualitative multi-criteria analysis was developed, and 7 criteria were selected for assessing the economic potential of using waste from the mining of rock raw materials. An additional result of this research is a database and graphical presentation of changes in the spatial distribution of generated waste in the Lower Silesia region in the years ranging from 2010 to 2016.
Introduction
According to the Polish legislation, the holder of waste is first obliged to subject such waste to a recovery process. Only if this is impossible or unjustified due to economic reasons, such waste may be subjected to disposal in the mining waste treatment facilities (MWTF). Therefore, one of the most important issues facing the mining industry is the sensible management of existing and previously unused resources of mining waste stored in MWTF. Research on the use of waste raw materials from the extraction and processing of rock raw materials is carried out in Poland and around the world [1] [2] [3] [4] [5] . However, the review showed that there is still a problem associated with the possibilities of using waste generated in the mining sector of rock raw materials. Therefore, the purpose of this study was to create an inventory of deposited mining and processing waste, as well as to analyse the possibilities of their management with the use of existing and/or new technologies. The research was conducted in two ways: quantitative and qualitative, which included the analysis of mining waste from the
Area and Subject of Research
The research was carried out for the Lower Silesia region, which is located in south-western Poland ( Figure 1 ). In geological terms, this area belongs to the most interesting regions in Poland-the Sudetes and the Fore-Sudetic Block. Almost 90% of rock raw materials mined in Poland for the production of construction and road elements comes from the Lower Silesian deposits [6] . The number of documented deposits of rock raw materials amounted to 992 in 2017, including 553 deposits of natural aggregates, as well as 279 deposits of crushed and dimension stones [7] .
It is worth noting that the Lower Silesia region is one of the most valuable areas in Poland in terms of environmental resources. This is confirmed by the fact that almost 20% of this province's area is subjected to legal protection of the environment. Hence, there are estimates that 39% of documented deposits of rock raw materials are located within environmentally valuable areas, which are often covered by one or more forms of legal protection. The system of protected areas in the region consists of: 2 national parks, 12 landscape parks, 24 protected landscape areas, 16 nature-landscape complexes, as well as many monuments and nature reserves. In addition, this system also includes Nature 2000 areas (102) constituting 14.6% (special protection areas of birds SPA) and 17.8% (special area of conservation SAC) of the province's area. 
Data Sources
The sources of data concerning the inventory of deposited mining waste generated during the extraction and processing of rock raw materials consisted of information and reports obtained from institutions dealing with compilations of data regarding the types and quantities of waste, as well as methods for its management. Moreover, data regarding active mining plants operating within the studied area, as well as legally protected areas, such as Main Underground Water Reservoirs or environmentally protected areas, were also used. These thematic data were obtained from the following institutions:
-Marshal Office: compilations of data regarding the types and quantities of waste, the methods for its management, as well as installations and devices used for the recovery and neutralization of waste from the annual reports submitted by entities generating the waste (Department of Environment), 
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Methodology for Quantitative Analysis
The documentations characterizing mining waste production (spreadsheets, word files, etc.) had to be processed for a quantitative analysis. The first part consisted of a geographic information system (GIS) database development where the amount of mining waste was assigned as descriptive attributes to particular rock mineral mines in the point feature class representing their locations. The attributive database stored the amount of mining waste generated yearly between 2010 and 2016. In addition, data was classified in terms of mining waste type (generated during the mining and during the processing of rock mineral) and in terms of the type of rock mineral: (1) dimension and crushed stones, (2) natural aggregates, (3) other rock raw minerals (e.g. clays).
In the second stage of the GIS database development for quantitative analysis, statistics were calculated for spatial reference units (administrative units) feature class (polygon). Each reference unit (at the middle-poviat-level of administration) was assigned statistical values representing the amount of waste generated each year from 2010 to 2016 based on the spatial congruence with the point feature class representing rock raw material mines. The values also included the total waste produced in this period, as well as waste generated during the mining and during the processing of the mineral. The amount of waste generated depending on the type of mineral (dimension and crushed rocks, natural aggregates, other rock raw materials) was also calculated. The GIS spatial join function in the QGIS software (Version 2.18 Las Palmas) (QGIS Development Team) was used. The database was then used to obtain graphs and diagram maps representing the spatial distribution and temporal changes of mining waste generated in rock raw material mines in Lower Silesia. The results of the quantitative analysis are presented in Section 3 of the paper.
Methodology for Qualitative Analysis
The qualitative analysis, being the main purpose of this study, was focused on identifying waste produced in rock raw material mines that could be considered to be used for industrial purposes and thus limit the amount of mining waste in accordance with the circular economy concept. The proposed methodology consisted of 6 main steps shown schematically in Figure 2 . 
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Methodology for Qualitative Analysis
The qualitative analysis, being the main purpose of this study, was focused on identifying waste produced in rock raw material mines that could be considered to be used for industrial purposes and thus limit the amount of mining waste in accordance with the circular economy concept. The proposed methodology consisted of 6 main steps shown schematically in Figure 2 . In the first step, the possible criteria determining the suitability of mining waste for industrial use were considered. Desk research of known case studies, as well as literature [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] in two main fields, i.e. environmental and economic factors, rendered the following criteria: (1) the type of waste In the first step, the possible criteria determining the suitability of mining waste for industrial use were considered. Desk research of known case studies, as well as literature [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] in two main fields, i.e., environmental and economic factors, rendered the following criteria: (1) the type of waste produced (dangerous and/or inert), (2) the location of deposited waste within nature protection areas such as important underground water reservoirs, nature reserves, landscape parks, etc., (3) the raw minerals key for the national economy, (4) the amount of generated waste (above 10,000 Mg), (5) the clay minerals present in waste, (6) the sources of potassium in waste, and (7) the sources of magnesium in waste.
In the second step, waste from mineral mines was characterized and assessed in terms of the selected criteria. This reduced the number of possible candidate sites from the initial 56 rock raw mineral mines that reported waste production in the 2010-2016 period to 20 that met the above criteria.
In the next stage, each of the 20 mining sites had scores assigned in each of the 7 proposed criteria. We used a 3 point scale (1 to 3), where 1 meant the least suitable to be used for industrial purposes and 3 the most likely to be used for industrial purposes ( Table 1) . Step 4 involved the construction of a pairwise comparison matrix to determine the relative importance of each criterion according to the Analytical Hierarchy Process (AHP) methodology proposed by Saaty [22] . The AHP procedure has been applied in a wide range of different decision making problems such as: selection, evaluation, benefit-cost analysis, allocations, planning and development, priority and ranking, and decision-making. A review of these applications has been done for example by Vaidya and Kumar [23] . With respect to mining-related problems, noteworthy AHP applications include [24] [25] [26] [27] [28] [29] . Dey and Ramcharan [24] proposed an AHP based analytical framework for site selection for the expansion of a limestone quarry operation, Ptak [25] employed AHP to construct an evaluation method for the assessment of rock mineral deposits whose development could affect Nature 2000 areas, Gupta and Kumar [26] examined the application of AHP for the selection of an appropriate stoping method for mining underground ore deposit, Sobczyk and Badera [27] studied the possibilities of predicting which of the specified hard coal deposits are relatively less contentious with regard to local economic, social and environmental determinants, Blachowski [28] used AHP in combination with GIS to assess the accessibility of a brown coal deposit for development with respect to environmental and land use functions, and Malinowska and Matonóg [29] tried to estimate the sinkhole hazard in former and present mining areas with AHP.
In our study, we employed the AHP methodology to determine the weights of criteria based on feedback provided by the 4 authors and 4 additional experts representing the following specializations: spatial planning, environmental protection, resource management and mining administration. The experts are active in regional authorities and institutions such as: Institute for Territorial Development, District Mining Office, Regional Inspectorate of Environmental Protection and Wroclaw University of Science and Technology. We used the template developed by Goepel [30] .
If n is the number of analysed criteria, then the AHP comparison procedure is as follows:
to construct a n × n pairwise comparison matrix m for analysed criteria, where a ij denotes entry in the i th row and the j th column of matrix m, -a ij states the preference score of criterion i to criterion j using the nine-integer value scale suggested by Saaty [31] , where:
1 denotes that criteria i and j are of equal importance, 3 is moderate importance of i over j, 5 is strong importance of i over j, 7 is very strong importance of i over j, 9 denotes that criterion i is extremely more important than criterion j, and 2, 4, 6, and 8 are intermediate, optional, values.
the entries of preference score a ij and a ji must satisfy the following constraint of Equation (1):
to establish a normalized pairwise comparison matrix m, the sum of each column must be equal to 1. This can be obtained using Equation (2) to calculate a ij for each entry of the matrix m,
to obtain the relative weights, the average across rows is computed using Equation (3); for each element, the relative weight is within the range of 0 to 1 and a higher weight shows a greater influence of a given element (criterion),
A test of the degree of consistency of the derived weights is performed to check consistency of the experts' judgements. It involves a calculation of the Consistency Ratio (CR), which indicates the probability that the matrix values have been randomly generated. According to Saaty [22] , a matrix that has a consistency ratio greater than 0.10 should be re-evaluated.
For controlling the consistency of the estimated weight values, the consistency ratio (CR) is calculated as follows: -calculate the eigenvector and the maximum eigenvalue for matrix m, -next, calculate an approximation to the Consistency Index (CI) according to Equation (4):
where, -λ max is the maximum eigenvalue of the comparison matrix, -n is the number of criteria. The Consistency Ratio is calculated from Equation (5), where, -RI is the random consistency index that varies according to the number of criteria in a comparison (n).
As mentioned above for CR ≤ 0.10, the degree of consistency is considered satisfactory; otherwise, there are serious inconsistencies in the pairwise comparison and the AHP may not return meaningful results.
Once the weights are calculated, they are used to determine the final weighted score of each mining waste site as a sum of products (step 5) in Equation (6):
Then, in the last step (6) a ranking list was made according to the individual score of each mining site.
Results

Results of Quantitative Analysis
The quantitative analysis showed that the total amount of all types of mining waste in the years 2010-2016 amounts to 6,182,277 Mg. This waste was generated in 18 (out of 26) poviats of the Lower Silesia region. The spatial distribution of the deposited waste is shown graphically on a map in Figure 3 . Waste generated during the extraction of minerals from deposits constitutes 46.95% of the total waste generated in the analysed period. Meanwhile, the remaining 53.05% consists of waste created in the course of processing these minerals. The volume of mining waste produced year by year is shown in Figure 4 . Once the weights are calculated, they are used to determine the final weighted score of each mining waste site as a sum of products (step 5) in Equation (6):
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Results of Quantitative Analysis
The quantitative analysis showed that the total amount of all types of mining waste in the years 2010-2016 amounts to 6,182,277 Mg. This waste was generated in 18 (out of 26) poviats of the Lower Silesia region. The spatial distribution of the deposited waste is shown graphically on a map in Figure  3 . Waste generated during the extraction of minerals from deposits constitutes 46.95% of the total waste generated in the analysed period. Meanwhile, the remaining 53.05% consists of waste created in the course of processing these minerals. The volume of mining waste produced year by year is shown in Figure 4 . The graph (Figure 6 ) shows temporal changes, as well as the variation in the composition of generated mining waste from 2010 to 2016.
The graph (Figure 6 ) shows temporal changes, as well as the variation in the composition of generated mining waste from 2010 to 2016. : 010102-mining waste; 010408-processing waste (gravels and crushed rocks); 010410-processing waste in the form of dusts and powders; 010412-waste generated during the flushing and cleaning of rock minerals; 010413-waste generated during cutting and processing of rocks; and 010499-other waste from the processing of rock minerals.
Results of Qualitative Analysis
The verified significance of the criteria adopted for the quantitative multi-criteria analysis is shown in Table 2 . The most important criteria as determined by the input provided by the multidisciplinary group of experts are: location within boundaries of protected areas (27.3%) and key minerals for national economy (20.6%). Four other criteria (4, 5, 6, and 7) obtained similar weights ranging from 10.8% to 12.2%. The "type of waste" criterion was regarded as the least significant. In the case of 7 criteria (n = 7), the Random Index (RI) equals to 1.32 and the Consistency Ratio (CR) is 1.2%, which is within the accepted limits. The consensus of experts equals 55%.
An example of calculating the final weighted score for a given mining site is shown in Table 3 . Table 4 contains the final ranking of analysed mines. The scores ranged from 2.6542 to 1.4892. The highest possible theoretical value was 3. : 010102-mining waste; 010408-processing waste (gravels and crushed rocks); 010410-processing waste in the form of dusts and powders; 010412-waste generated during the flushing and cleaning of rock minerals; 010413-waste generated during cutting and processing of rocks; and 010499-other waste from the processing of rock minerals.
An example of calculating the final weighted score for a given mining site is shown in Table 3 . Table 4 contains the final ranking of analysed mines. The scores ranged from 2.6542 to 1.4892. The highest possible theoretical value was 3. Table 4 , the bold fonts indicate the 6 highest rated mining waste sites.
Discussion
Analysis of Mining Waste Quantity
The quantitative analysis of the extraction waste in the years 2010-2016 showed variability from year to year. The variation in waste generation varies from 518,792.89 Mg in 2010 to 1,206,708.17 Mg in 2015 ( Figure 6) . Results of the calculations indicated that the generation of extraction waste is increasing systematically in the region. Since 2010, it has more than doubled. Until 2012, it might have been caused by the preparation of Poland for the Euro 2012 event, which caused an increase of road and construction investments. Moreover, the high development dynamics was achieved by companies manufacturing stone products for sports, hotel and other facilities which accompanied the advent of Euro 2012. The subsequent growth in waste generation in 2014 and 2015 was caused by the increase in road and building construction investments compared to the previous year.
Analysis of Mining Waste Quality
A qualitative analysis was carried out in two areas: environmental and economic. On the environmental level, the onerousness of waste (inert and hazardous waste) was analysed, as well as the location of the waste neutralization facility in areas of protected environment (e.g., landscape parks or their buffer zones, areas of protected landscape, NATURE 2000 areas, Main Underground Water Reservoirs, etc.). Meanwhile, on the economic level, the analysis concerned: the type of generated waste, waste having a potential economic significance for the industry, the quantity of waste and the set of key raw materials for the Polish economy. The types of generated waste were: -waste from mining of minerals other than metal ores, and these mainly consisted of overburden masses containing clay raw materials, -waste from gravel and crushed rocks, -waste in the form of dusts and powders, -waste generated during the rinsing and cleaning of minerals, -waste generated during the cutting and processing of rocks.
Mining waste that occurs in appropriate quantities (above 10,000 Mg) and has a composition that can be potentially used, has a potential economic significance that can be applied within the industry. Equally significant is the list of raw materials crucial for the Polish economy developed by [8] . Therefore, this set of key raw materials was analysed, along with potential possibilities for using waste located in the considered waste neutralization facilities. The research took into account the possibilities of using clay raw materials, but also using waste materials as a source of potassium (e.g., dusts and small granite fractions) or magnesium (e.g., serpentinite, basalt, and syenite). This was based on the literature analysing potential uses, which indicated the most promising applications in the industry or agriculture [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] 32] . Therefore, the results of the qualitative multicriteria analysis indicated 6 mining waste neutralization facilities (highest scores in Table 4 ) with waste materials, which may find use by applying known or new technologies. These facilities concern the exploitation of the following deposits: Krzeniów (basalt), Lubień (basalt), GrabinaŚląska Kam. 15/27 (granite), Gniewków (granite) and Boguszyce (sands and gravels). The selected facilities contain waste consisting of: clay, gangue with overgrowths of weathered granite, basalt, weathered granite, granite, and overburden containing clay raw materials (Table 5) . Table 5 . Potential possibilities for using waste located in the selected facilities. 
Name of the Mining
Potential Uses of Mining Waste in Selected Facilities
The possibilities of waste management in selected facilities containing clay raw materials concern waste consisting mainly of clay minerals, such as: kaolinite, montmorillonite and other silicates, as well as quartz, apatite, granites or iron hydroxide. These raw materials, due to their specific properties, e.g., high capillarity, unique rheological properties, hardening, plasticity, high swelling ratio, may be widely used in various branches of industry. One potential application is the use of montmorillonite rocks for the manufacture of sorbent-fertilizers used for the reclamation of lands after the exploitation of sands [9] . This solution was covered by the patent PRL No. 53762 of 1964 [33] and supplemented by the patent PRL 53142 of 1965 [34] . The montmorillonite rocks, which include bentonites and bentonite clays, are characterized by a high content of montmorillonite, which is a material that swells in the presence of water and has a high sorption capacity. One application of bentonite management is to use it for the manufacture of paraffin-bentonite composites. Results of research showed that the rate of heat exchange increased thanks to the use of bentonite. This material may also be used in soil fertilization, due to its moisture-retaining properties and slow release of fertilizing elements. Due to that fact, bentonite provides greater flexibility and improved strength of soils, as well as better water impermeability. Another potential application is the use of bentonite in pesticide production. It is used to increase effectiveness through the reversible binding of pesticides on the bentonite. It is inert and it does not have a harmful impact on the branches, and it can build nutrients for insects [10, 11] . Due to the fact that one of the properties of clay is adsorption and the ability to interact with metal ions, it can be used to remove heavy metal ions and purify industrial and drinking water. Metal cations interact with clay, and adsorption takes place due to ion exchange and the precipitation of hydroxide on the clay surface. Moreover, clay contains organic matter, which can form complexes with metals from the surrounding medium [10, 11, 13] . In order to reduce the level of pesticides, leaching is proposed in an environment such as air and water-one of the possible solutions is the reversible binding of pesticides on clay minerals. Many studies focus on the adsorption of pesticides from clay minerals to remove them from the water [12, 14] . Bentonite clay may also be used as a more effective method for storing fruits and vegetables in households, instead of storing them in warehouses and cold stores [17] . Kaolinite may be successfully used in the manufacture of feed additives. Research in the area of feeding broilers and breeding laying hens indicates that the addition of aluminosilicates, such as kaolin of the FKW type or zeolite of the A type, to the feeds has a positive effect on the production rates, as well as on the quality of egg shells. A solution for the feed additives for poultry, particularly broiler chickens and forest hens, has been covered by the patent PL 172908 of 1994 [35] .
Rock raw materials rich in calcium, potassium and magnesium can be successfully used as rock meals. They are created as a result of grinding the given rock. The idea of using basalt meals comes from the observation that alkaline and inert vulcanites are the basis for the formation of perfect, fertile soils. The supply of basalt to depleted soil, in a form that is both easy for chemical distribution and dusty, results in a comprehensive "remineralisation" of the soil substrate. In addition, basalt meals are often described as an element that improves the soil properties due to its relatively low mineral content. Clearly emphasized advantages of meals include their non-toxicity, the fact that overdosing is impossible, non-leaching by groundwater and the fact that they have neither a shelf-life nor a maximum storage period. The advantageous feature of basalt meals is their varied chemical composition, concerning both main oxides and trace elements [13, 36] . Meanwhile, granite meals are useful in heavy soils, as well as light and sandy soils, with a low content of clay minerals. These meals increase the water capacity, particularly in the humus layer. The most important advantage of these meals is the content of many necessary macro, micro and ultra-micronutrients. In addition, they play a sanitary role, preventing the spread of diseases and pests. They also retain nitrogen in the soil. Granite meals are best suited for growing plants that like acidic soil, such as azaleas, bilberries, blueberries, cranberries and rhododendrons. The serpentinite meal is rich in hydrated magnesium silicates. This meal can also provide soils with many micronutrients, the most important being iron and phosphorus [32] . Rock silica meal, originating from the selected groups of basalt, granite, serpentinite and amphibolite meals, may be used for the manufacture of granulate supporting the cultivation of plants. Such a granulate remains on the soil in unchanged form until the moment of atmospheric precipitation, after which, it gradually disintegrates and returns to a dusty form as a result of the impact of the atmospheric moisture, penetrating into the soil structure. Such a granulate is completely non-toxic; it does not lose its properties, has no shelf-life and cannot be overdosed. The method of manufacture for this granulate has been covered by the patent PL 210673 filed in 2009 [37] .
It is also worth noting that granite waste can be used for the production of light aggregates. The Institute of Mechanization of the Construction and Rock Mining in Poland has developed a technology for the use of granite waste for the manufacture of light artificial aggregates. In the developed technology, the previously used mineral raw materials have been replaced with granite waste. The degree of replacement ranged from 30% to 100%. The results of conducted studies turned out to be very beneficial, because the strength of the obtained aggregates is 1.5 times higher than aggregates manufactured only with the use of silica. Moreover, the use of granite waste led to the total elimination of the flux, which simplifies the production process [16] . Another possibility is the use of granite waste for the manufacture of hydro-technical aggregates, which may have various fractions.
In addition, there are many studies carried out in Poland concerning the use of extraction waste generated in Lower Silesia. At the Faculty of Geoengineering, Mining and Geology of the Wroclaw University of Science and Technology, research is conducted regarding the use of clay raw materials in agriculture as an additive to feeds, mineral fertilizers or sorbents eliminating odour onerousness. Meanwhile, at the Faculty of Chemistry, research was conducted regarding the use of powdered gabbro for the manufacture of thermoplastic composites with good thermal and mechanical properties. The results of the research that was carried out proved that the powdered gabbro has a greater impact on the increase in stiffness of the composites and results in composites with a higher tensile strength than those created with the use of CaCO 3 [18] . Other research concerned the use of accompanying minerals as components for the construction of hydro-insulating screens from selected deposits located in Poland. The results showed that none of the studied samples meets all the requirements that must be fulfilled by components used for the construction of hydro-insulating screens. Nevertheless, some of the accompanying minerals that were studied could be used for widely understood environmental protection, maybe as mineral sorbents [21] . In 2010, a study was conducted regarding the dusty basalt fractions. An analysis was carried out on these fractions focusing on their use in covering freshly formed asphalt surfaces, in the agricultural domain and in the ceramic industry, as an additive for dyeing glass or for the production of clinker ceramic products [9, 15, 20] .
Conclusions
The use of mining waste is a challenging and growing problem, especially in regions with large mining industry shares in the economy and with significant nature and landscape qualities. Lower Silesia is a region with a large share of protected areas, and (as the study found out) with a problem relating to large volumes of waste generated during rock mineral mining. The province is the largest dimension and crushed stones producer in Poland. In addition, because of the circular economy context it is important to find solutions that would allow an industrial or other use of this kind of waste.
The study focused on the problem of rock mineral mining and proposed a set of 7 criteria, economic and environmental, for the assessment of the potential industrial use of waste from rock mineral mines.
The adopted qualitative multi-criteria analysis methodology, based on the AHP, along with a weighted scoring procedure, provided information on the potential of particular mining waste sites to be developed in the province. 20 such sites were selected and indicated as having such potential based on the study of waste composition. Six of these were indicated as the most promising for the reuse of mining waste generated during the mining and processing of rock minerals. These include two granite mines, two basalt mines and one sand and gravel mine, as well as one marble mine. The characteristics of mining waste in these sites have been studied, and potential uses have been indicated. These include fertilisation and soil improvement, the manufacture of sorbent-fertilizers, the use for storing household fruits and vegetables or of storing feed additives, and the manufacture of light aggregates or aggregates of an inferior quality. This is one of the first studies to analyse the state of the mining waste production while focusing on an entire mining region (Lower Silesia Province). The GIS based quantitative analysis provided information on the spatial and temporal distribution of the mining waste produced. The results of the quantitative study and spatial distribution of mining waste, along with the results of the qualitative study, provide information for regional authorities and actors aiming at reducing the environmental burden of waste.
The proposed methodology is a contribution for studies on the industrial potential of mining waste, and it will have an effect on the regional development policy in Lower Silesia. The methodology could also be tested in other regions with significant mining waste problems. 
